Introduction
A curious seasonality reported in finance is the monthly effect which implies that the mean daily return for stock is positive and higher during the first half of the month than the second half. Another related anomaly is the turn-of-the-month effect which is said to exist when the average daily return at the turn of the month is significantly higher than the daily return on the remain ing days of the month. This paper examines both the monthly effect and the turn-of-themonth effect in the Indian stock market by applying two different approaches: calendar day approach and trading day approach. The results of both the approaches reveal significantly higher return at the first half of the month than that of the second half and abnormally high returns at the turn of the month. Various explanations for the ob served anomalies have been considered including the problem of 'data mining,' proxy of other anomalies, etc., but none could provide adequate explanations for the observed intra-month return regularities. However, based on the findings, the study tries to evolve certain trading strategies which would benefit in the decision making of the investors concerned with timing of stock purchases and sales. Management School, New Delhi. Vol. 25, No. 4, October-December 2000 A curious anomaly in the monthly pattern of stock market returns was first documented by Ariel (1987) . He examined the US stock returns and found that the mean return for stock is positive only for days immediately before and during the first half of calendar months, and indistinguishable from zero for days during the second half of the month. Ariel calls this empirical finding the 'monthly effect,' which implies that returns at the beginning of the month are greater than the returns after the midpoint of the month. Following Ariel's study, Jaffe and Westerfield (1989) examined the stock market returns in the UK, Japan, Canada, and Australia and found a significant US type of monthly effect only in Australia. They, however, observed a weak evidence of the anomaly consistent with Ariel's work in the UK and Canada and, in fact, a reverse monthly effect for Japan. The reverse monthly effect is also reported by Barone's (1990) study, who investigated the Italian market and found that stock prices fall in the first part of the calendar month and then rise in the second.
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Another seasonality related to this monthly pattern is 'the turn-of-the-month effect' which implies that average daily return at the turn of the month is significantly positive and higher than the daily return during the remaining days of the month. Lakonishok and Smidt (1988) showed that stock returns in the US are significantly higher on turn-of-the-month trading days than on other days. Extending the analysis to nine other countries, Cadsby and Ratner (1992) documented the same findings for Australia, Canada, Switzerland, UK, and West Germany but not for France, Hong Kong, Italy, and Japan. In a recent study, Hensel and Ziemba (1996) investigated the daily return patterns in US stock market by taking a very long series from 1928 to 1993 and found that the mean returns in the stock market were significantly positive at the turn and in the first half of the month and significantly negative in the rest of the month.
In the studies mentioned above, the day of the month anomaly has been reported only for developed capital markets mostly in the west. One's belief regarding this empirical regularity would be strengthened if it is known to also occur in yet another capital market separated from the West by distance, institutional arrangements, and culture. Hence, it is of interest to search whether such anomalies exist for a developing market such as the one in India which belongs to the east. In this paper, we investigate the daily return patterns in a month in the Indian stock market. More specifically, the study aims to examine the following two issues :
• Whether average daily return at the first half of the month is significantly different from that of the second half (i.e., the monthly effect).
• Whether average daily return at the turnof-the-month is significantly different from that of the remaining periods of the month (i.e., the turn-of-the-month effect).
On the basis of results of the above two issues, the study will try to develop the trading strategies which will be of potential use in decision-making by institutional investors concerned with timing of stock purchases and sales and to long term individual investors who use The Economic Times Share Price Index or similar benchmarks for performance measurement of portfolios.
Sample Data and Time Period
The data used in this study consist of the daily closing prices of "The Economic Times Index Numbers of Ordinary Share Prices" for the Vol. 25, No. 4, October-December 2000 28 period from January 1981 to December 1995, compiled and published by The Economic Times on a daily basis.
The selection of the period is basically guided by the following argument. Before the 80s, the Indian capital market traditionally played a marginal role in allocating productive resources in its national economy. The situation, however, started changing gradually when the capital market witnessed significant development mostly in quantitative terms since the early 80s. The quantitative development along with the qualitative change brought about by market reforms initiated in 1992 has made Indian bourse a mature one which deserves a study of this nature.
The sample data consist of price index of 3404 trading days from January 1981 to December 1995 excluding the index of the trading days in December 1994 which are not available to us.
With this data set, we have computed the daily returns as follows :
where R ( is the continuously compounded daily percentage change of the share price index for the day t, P t is the price index at the day t, and P t j is the same for the preceding day, and I n is the natural logarithm.
Empirical Evidence
In this section, we examine both the monthly effect and the turn-of-the-month effect following two different approaches: calendar day approach and trading day approach. In calendar day approach, we investigate the regularities using the mean returns of calendar days of the month. In trading day method, investigation is made measuring mean return of trading days of the month. Table 2 shows the mean returns of the seven trading days before and after the start of each month (-7 to -1 and 1 to 7), 4 where +1 is the first trading day of each month and -1 is the last trading day of the previous month. The days that do not fall in the intervals (1 to 7) and (-7 to -1) are ignored. Each daily mean 'Returns for periods including a holiday are omitted. These returns are defined as: R ( = are the E.T. Share Price Index on day t and t-1 successively. The underlined figures are significantly different from zero at 5% level (one-tail test) P(t > 1.645/D = oo) = 0.05 (one tail). 'The underlined figures are significantly different from zero at 1% level (one-tail test) P(t > 2.326/u = oo) = 0.01 (one tail).
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29 Vikalpa ^ (P/P, ,)-100, where P r and Note: The global mean (0.07503) is estimated from return in the table is estimated from 172 daily observations. 5 The table reveals that the highest mean return is on the last trading day of the previous month, having as much as 0.24681 per cent which is 2.2 times the global mean. The gross return on this day alone contributes almost 16 per cent of the total return of all 14 trading days over the 15-year period. the histogram of arithmetic mean return for 14 trading days. The figure shows that most of the mean trading days' return of the first half of the month starting from last trading day of the previous month to six trading days (-1 to 6) are above the global mean return while majority of the daily return of the second half (7 to -2) of the month fall below the overall mean. 
Test of Monthly Effect
To investigate the monthly effect, we test the following null hypothesis applying both calendar day and trading day approaches:
"Mean daily return in the first half of the month is equal to the mean daily return in the second half of the month."
As mentioned earlier, the first and second halves of each month consist of 30th and 31st of last month, and 1, ...., 14 and 15, ........ , 29 calendar days in calendar day approach and -1, ..........., +6 and +7, -7, .........., -2 trading days in trading day approach respectively. We present the sample values across the first half as well as the second half of all months for each approach separately in two panels in Table 3 . Panel A of the table displays the mean and standard deviations of calendar day returns of the two halves, along with the t-statistic to test the difference of the two mean returns. Similarly, Panel B exhibits the mean and standard deviations of trading day returns of the two halves along with the associated t-statistic.
The t-statistic of Panel A indicates that the average calendar days' return in the first half of the month is significantly higher than that of the second half at 5 per cent level of significance. According to this approach, there is a strong monthly effect in the Indian stock market. While this effect is corroborated by tstatistic in Panel B, the statistic is, however, significant only at 10 per cent level for the trading day approach. Thus, both the approaches reveal that there is a monthly effect in the Indian stock market.
Test of Turn-of-the Month Effect
Investment advisers have argued that US stocks experience substantial price rises at the turn of the month. 7 As noted in the introduction, different researchers also demonstrate anomalous returns at the turn of each month, vindicating the claims of practitioners. A cursory reading of Tables 1 and 2 in the present study apparently suggests a turn-of-the-month effect in our market too. Table 1 reveals that the returns on 30th and 2nd calendar days are the largest and the second largest respectively and also significantly different from zero. Similarly, Table  2 shows that the largest, second largest and third largest daily returns fall on -1, +1, and -2 trading days respectively. Vol. 25, No. 4, October-December 2000 P(t > 1.282A) = co) = 0.10 (one-tail). P(t > 1.645A) = oo) = 0.05 (one-tail). * Last two calendar days of the previous month are included in the first half of the month. b Last trading day of the previous month is included in the first half of the month. c The seventh trading day is included in the second half of the month.
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The above observations lead us to investigate the turn-of-the-month effect by testing the null hypothesis: "Mean daily return at the turn of the month is equal to the mean daily return across the remaining days of the month."
We will test the hypothesis using both calendar day and trading day approaches.
In calendar day approach, the turn-of-themonth is defined as the period from the 30th and 31st calendar days of the previous month to 1st and 2nd calendar days of the current month (30, 31, 1, 2).
Thus, we test the null hypothesis: Similarly, in trading day approach, the turnof-the-month is defined as the period from the last two trading days of the previous month to the first two trading days of the current month (-2, -1, +1, +2).
Thus, we test the null hypothesis:
H Q : Average return on turn-of-themonth (-2, -1, +1, +2) = Average return on remaining trading days (+3 to +7 and -7 to -3) against the alternative hypothesis Hp Average return on turn-of-the-month (-2, -1, +1, +2) > Average return on remaining trading days (+3, to +7 and -7 to -3). Table 4 exhibits that the mean daily return at the turn of the month is about 2.5 to 4 times higher than that of remaining days of the month in both the approaches. A one-tailed t-test of the difference of means between these subsets 
Discussion of Results
The investigation made in the section on empirical findings reveals two findings. First, average daily return on the first half of the month is significantly different from that of the second half of the month. Secondly, mean daily return at the turn of the month is significantly higher than the average return of the remaining days of the month. This section considers a variety of possible causes for these differing mean returns. P (t > 2.326/u = oo) = 0.01 (one-tail) " The period includes the last two calendar days of the previous month and the first two calendar days of the month. b The remaining calendar days include three to 29 calendar days of the month. is found to be significant at 1 per cent level in both the cases. The results thus indicate that there exists a strong turn-of-the-month effect in the Indian stock market (Appendix 1).
problem of 'data mining.' In our study, we have included the last two calendar days having high return in the first half of the month in calendar day approach while the high return in the last trading day of the previous month is included in the first half of the month in trading day approach. This might suggest that a prior data selection search had been undertaken, but not reported. There is evidence in other countries particularly in the US where stock market technicians advise that planned purchases be accelerated and sales be deferred to capture the high returns around the beginning of each month as starting on the last trading day of previous month (Fosback, 1976) . Presumably, the researchers in those countries, being influenced by their advice, 'mine' some of the data and then test the desired conclusions on the remainder. In India, however, there is no evidence of stock market technicians advising such trading strategy. The absence of the likely evidence here in no way suggests that 'data mining' can be the foundation of the monthly effect as well as the turn-of-the-month
Problem of Data Mining?
Whenever prior information on realized outcomes is employed in formulating a hypothesis which is then tested against the same data, the resulting test statistics will be biased. This is the
Manifestation of Other Anomalies?
Different studies have observed other anomalies in Indian stock market which include the Friday effect (Arumagam, 1997; Karmakar and Chakraborty, 1998) and the pre-holiday effect (Arumagam, 1998; Karmakar and Chakraborty, 1999) . However, there is no existence of the January effect in the market (Mishra, 1998) . One may be curious to know if the regularities reported in the present study are the manifestation of other anomalies observed in other studies.
The Friday effect implies that average daily return on Friday is significantly different from average daily return on remaining days of the week. To investigate the monthly effect in this study, months have been divided equally. If first half and second half encompassed a different number of Fridays, different mean returns might occur in the two halves of the months. However, since no constant phase relationship exists between weeks and months, different days of the week, including Fridays, will be distributed evenly across the halves of months. Thus, the observed monthly effect in the present study cannot be the proxy of the Friday effect.
In the pre-holiday test (Karmakar and Chakraborty, 1999) , we have found that out of nine public holidays (26th January, 1st May, 15th August, 2nd October, 25th December and also Holi, Ram Navami, Dusshera, and Diwali), the only mean returns on days immediately before Dusshera and 25th December are significantly positive. In eight out of the 15 years studied, 'Dusshera' occurred in the first half of the month, while in the remaining seven years, it occurred in the second half of the month. Thus, Dusshera has also fallen almost evenly in the two halves of the month suggesting no influence of pre-holiday effect on the observed monthly effect. However, the pre-holiday return on 25th December might have manifested the turn-of-the-month effect and the monthly effect observed in trading day approach only. During the turn of the year from 25th December to 31st December, stock markets always remain closed in India. Thus, the last trading day in December usually being on 24th it is included in the turn-of-the-month as well as in the 1st half of the month in trading day approach resulting in higher returns in the periods.
The monthly effect and the turn-of-themonth effect reported in the present study are not likely , to be much influenced by other observed market regularities, i.e., the Friday effect and the pre-holiday effect. However, one of the two effects observed in the present study itself may be the proxy of another. Since the turn-of-the-month trading days are included in the first half of the month, the higher return in this half may partially be influenced by the turn-of-the-month effect.
Reflection of Positive Earnings News?
The timing of earnings announcements may provide an insight into the observed monthly effect. Some researchers have suggested that the positive returns around the first half of each month reflect a clustering of positive earnings announcements (Penman, 1987) . Positive earnings announcements have a positive impact on share price resulting in higher return in the first half of the month. This may be an appealing explanation but no research work has been undertaken to investigate whether Indian companies make economic news public, more than proportionately, in the first half of the month. There is scope for future research in this area.
Demand-Supply Dynamics
An explanation for the high returns at the turn of the month may be that considerable cash flows come into the stock market at this time. 8 Many salaries, dividends, principal payments, and debt interest are payable on the last and the first days of the month and a part thereof may result in increased demand for equities. The institutional investors also bunch their purchases at the end of the month because of the improvement this produces in the performances published in the specialized press, since these are normally calculated on the basis of end-of-themonth prices. Vol. 25, No. 4, October-December 2000 34 Vikalpa While the above factors lead to increased demand for share, the supply of share will remain constant. A feature of the stock market is that the total stock of shares is inelasticthe supply of new shares does not respond rapidly to changes in prices. Certainly, new issues of shares are made and directors of firms do tend to raise new capital or float their companies when share prices are high due to increased demand, but the response is not instant, partly because it takes times to prepare prospectus, etc. Hence, the supply of shares is assumed to be fixed. Thus, increased demand at the turn-of-the-month when the supply remains unchanged may lead to higher price which results in higher return at that particular time.
Implications for Decision-Making
The purpose of this study was to investigate whether there exists any monthly as well as turnof-the-month effect in the Indian stock market. The results show that the mean returns in the stock market were significantly positive at the turn of the month and higher in the first half of the month than in the second half. The findings of the study have significant implications for the decision-making process of different market players, viz., individual investors and institutional investors.
One simple trading strategy based on the monthly and the turn-of-the-month effects for traders to earn higher returns would be to purchase shares during the second half of a month and execute sales in the days immediately before and during the first half, especially during the turn-of-the-month. How much profit the investor would earn, of course, depends on the transaction costs which one cannot ignore. Even if the transaction costs may render a small stock strategy infeasible, the seasonal effects may have practical value for those investors who are planning to trade (and pay transaction costs) anyway and, thereby, incur only the costs of timing the trade. These investors can increase their expected return simply by altering the timing of trade. Their trading strategy can be developed by delaying purchases planned for the first half and particularly the turn-of-themonth until the second half and executing sales scheduled for second half of the month on the days immediately before and during the first half, especially during the turn-of-the-month. The strategies based on the evidences may improve portfolio performance remarkably. However, one should also note that there may be different results in a particular year depending upon economic fundamentals and economic news shock.
If the circumstances allow, the active trading strategies based on the knowledge of market anomalies would not only provide benefits to the investors but the countervailing arbitrage will also exploit the excess return over time, leaving no further scope of 'poaching.' In the process, observed anomalies will eventually disappear and pave the way to make the market more efficient.
Conclusion
This paper investigates the daily return patterns in a month in the Indian stock market for the period from 1981 to 1995. Two interesting anomalies, viz., monthly effect and turn-of-themonth effect have been reported in the study. Various explanations for the observed anomalies have been considered, including the problem of '(jata mining,' proxy of other anomalies, etc., but none could provide adequate explanations for the observed empirical regularity. The higher return in the first half of the month and the abnormally high returns at the turning points of the month have little economic significance, but they apparently evoke special investor behaviour. Whatever may be the reasons behind these observed calendar anomalies, the findings of the study may prove to be of immense benefit to the different market players in the decisionmaking process with regard to their investment. Vol. 25, No. 4, October-December 2000 35 Vikalpa 3. Post-holiday returns have not been excluded from the sample data in the trading day ap proach. This is guided by the following reason ing. Usually, we have about 20 week days in each month (5 day week) having no holiday other than Saturday and Sunday. But, in each month, there are additional holidays: either public holidays or holiday for the three Stock Exchang es other than week-ends. Out of 172 months (see note 5): a number of months has more than three holidays. Therefore, if we also exclude the days after a holiday, those particular months will have less than (20-3x2) = 14 days in total, i.e., not even seven days in each half of the month. In view of this, the post-holiday returns have not been omitted. This does not arise in case of calendar day approach where we have calculated daily returns for 31 calendar days. After excluding post-holidays along with the holiday, there would still be 31 days remaining. The only effect is that the number of days when holiday occurs and that of post-holidays get reduced. For example, since 26th January is a holiday, the mean daily return on 26th as well as on 27th calendar days will be calculated for the number of days which gets reduced by one each per year.
4. Seven rather than eight or more days were selected for each half of the month to prevent
